Effects of dexamethasone on sodium-potassium-chloride cotransport in trabecular meshwork cells.
Previous studies in the authors' laboratory have shown that bovine and human trabecular meshwork (TM) cells possess a robust sodium-potassium-chloride (Na-K-Cl) cotransport system that functions in regulating intracellular volume and may play a central role in modulating outflow facility across the TM. Dexamethasone, which can induce ocular hypertension, has been found to increase resistance to aqueous outflow across the TM. The current study was conducted to investigate the hypothesis that alteration of TM cell Na-K-Cl cotransport function, regulation, or both may be an underlying factor in steroid-induced glaucoma. To this end, the authors evaluated the effects of dexamethasone treatment of TM cells on Na-K-Cl cotransport activity and cotransporter protein expression. Cultured bovine and human TM cell monolayers were exposed to dexamethasone (10(-9) to 10(-6) M) for varying times, then evaluated for Na-K-Cl cotransport activity or harvested for cellular membrane proteins. Cotransport activity was assessed as bumetanide-sensitive K influx. Cotransport protein expression was evaluated by Western blot analysis of cellular proteins using a monoclonal antibody to the human colonic T84 epithelial cell Na-K-Cl cotransporter. The authors found that 24- and 48-hour exposures of human and bovine TM cells to dexamethasone stimulates Na-K-Cl cotransport activity (10(-8) to 10(-6) M dexamethasone in human cells; 10(-8) and 10(-7) M in bovine cells). The authors also found that dexamethasone (10(-8) M) stimulates Na-K-Cl cotransport activity of TM cells with exposure times as early as 12 hours and up to 5 days. In addition, the authors found that the level of Na-K-Cl cotransport protein expressed in TM cells is modulated by dexamethasone. When bovine or human TM cells are exposed to 10(-8) or 10(-6) M dexamethasone for 2 to 5 days, cotransporter protein expression is increased. With longer exposures, however, cotransporter protein levels decrease below control levels. Finally, the authors found that TM cells exposed to dexamethasone become unresponsive to regulation by hypertonicity and vasopressin. The authors' findings suggest that dexamethasone may be exerting its effect, at least in part, through altering Na-K-Cl cotransport function and regulation in TM cells.